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APPENDIX A 

WELL CONSTSRUCTION AND LITHOLOGIC INFORMATION 



SITE 1 

WELLS 

a 



RFEDS 
WELL INSTALLATION FORM 

Well Number: pd 2 #B? / Project Number: yd&EMAD 

~~ __  ~ 

North or Y: Area: TF-deJ 
Purpose: GW Plume Characterization //-- TeJfi'y 
Formation: Kqe 55 Well Status: Active 

Drilling Method: Hollow-Stem Auger 
Locator: HrY Geologist: 61 

East or X: 

bRrc& 
Ground Elev: 3 9  49, 35- 11. s;QY?. 8s 

Total Depth: 6 Ye @ ft. Stick Up: tt. 
Depth to Bedrock: 6 v g  p tt. Completed Depth: 6YtP tt. 
Casing Diameter: 2.0 in. Borehole Diam.: 10.0 in. 

Monitoring Interval: Z 7 tt. to 631 7 tt. 
Initial Water Levet: 3 7 1  $ ft. Date: y-3-7 2 
Completed Water Level: 221 + tt. Date: Y-7-7Z 

Item From To 1.D. Type 

Concrete Surface Seat: t:. tt. 
a 

Protective Casing: f!. i t . 6.0 in. 
ti. -2  .p ft. 2.0 in. 
tt. ft. in. 

Surface Czsing: 6Yv e' 
Seconaary Casing: NIA 
Centralizer: J$#r yp1. tl. Y / c - ! r  tt. 2 * 7 9  lr.. 
Bentonite Sea!: I $.as t:. I ti. 
Filter Pack: 6 Y I #  t:. / 8 e f  it. 

Volume: 2 f/.p cu. ti. 

Sump: 6 F a #  

Screen: 63 *7 f:. z/, 7 ft. 2.0 in. 

tt. 63, 7 t:. 2.0 in. 
ft. tt. 
ii . ft. 

Slot Size: 0.01 in. 

d/4 v4 
Eackfill Sea!: 
tiackfill: 

Volume: cc. t:. 

Steel 
PVC Sch. 40 
N/A 
NIA 
Bentonite 
i 6-40 Sand 

PVS Scn. 40 

PVC Sch. 40 
Bentonite 
Eentonite 

- .  , 
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US. DEPARmENT OF ENERGY ROCXY FLATS PLANT 

WELL DEYELOPMENT AND SAMPLMG F6RM 



t o m  - 
WELL DEVELOPMENT AND SAMPLING FORM 

. East 

Date well inctnllation 
- 

Date well development - Date this re& 
'\ Well designation: _ _  

Ground elevation: EsL ' S w e y  

Measuring point (MP): Top of Wd,-caSbg/OtheC 
Formation: 

\\ '. Screened interval: 

weustickup: - 
End: 

-.. Water level WOW MP): Start: 

Water elevation (BGS) -- '\. 

Estlmatcd recharge rate: - Well depth (below m): 
__ Method used to masure water lever: 

Volume o l  saturatd anndu (assme X1 pcrccnt porosity): 

Volume Cddadon: 

~uantiry of water used during drilling: 

Depth of sediment (beiow MP): Before: 

Development equipment: 

Sampling equipment: 
pH meter No. ,- Cdiiration: 

F.T.U. meter NO.: Calibration: 

'. 
\. 

. -  '. 
\ 
\ 
-.. 

'\~ Mer :  ~- 
/ /' \, 

, \. 
S+C Wiration: -\ 

'I" 



... . - . . -. . 
US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

WELL DEVELOPMENT AND SAMPLING FORM 

0 Recorder's Name and Title 60 - F Itld I- flch 
Well ID p kl $&Pq I -J * 

- Survey i q t i o n  coordinates North East -.. fY , ,w I4 e .I A 

Date this report Date well installation Date well development - 
Well designation:'. 
Ground elevation: EsC . SWCy: 

M e a s k g  point (MP): Top of well casing/othcr: 

Water level &low MF): start: '1. d 8 4 :YC, 
Well depth @elow Mp): 0-5. 3 1 <& J 8  = 6.q. y? 
Method used to measure water levei: 

Volume oc saturated ~ILWIUS (assume 30 perctntbrosity): \ 

\ 

Formation: x. Screened intent& 

Well stick up: - 
End: &.5 2 .  

+Water elevation (BGS) 
/ pl;h ;+ E S m a t d  recharge rate: '>, .- 

'\ 
/ '  

.- 
- ~ o ~ u m e  calculation: /~3 e p 7 -  c ! ~  3q = 7~\75- ,d  L J . I ~  = \i. $3 ( / q  / / c /  
Quantity of water used during drilling: >< . 

Depth of sediment (below Mp): Before: / ' \  After: 

Development equipment: '\ 
/ 

/ 

F.T.U. meter No.: 

rbpol r- o( wfu= 



._ - .. 

US. DEPARTMENT OF ENERGY ROC= FLAT5 P W T  Fonn LU 

WELL DEVELOPMENT AND SAMPLmG FORM 



us. DEPARTMENT OF ENERGY ROCKY FLATS P N  

WELL DEVELOPMENT AND SAMPLTNG FORM - 
J well ID 

s m y  location coordinates: North East 

Ground elevation: EsC S w e y  

f 
Date well installation - Date well development Date this report 

Well designation: 
- _  

Formation: Screened interval: 
Measuring point (Mp): Top of well b / o t h e C  wellstickup: - 
Water level @elow MP): Start: End: 

Water elevation (BGS) ,- 

Estimated rccharge rate: - Well depth (below Mp): 

M e & d  used to measure water level: 

Volume of saturated annulus (assume 30 percnt  pordry); 
‘. - -  

\, After: 

‘. 
-Volume Calculation: .\. 
Quantity of water used during w, 
Depth of sediment (below Mp): Before: 

Deve!opment equipment: 

Sampling equipment: 
pH meter NO. Calibration: 

Calibration: 



Form 1LI 

WELL, DEVELOPMENT AND SAMPLING FORM 

T 

Recorder's Name and Title L1 <6F,dhyOn - frmL 14 c l x  
3 f" r0n-i 

/' q p q ,  n o u p 3  
Well ID f)kL9OTp% 

-Survey location coordinates: N o d  East 

Weif designatio&-. / 

Date well instalZation Date well dcve&dt - 
- 

Date W r e p o r t  
'\ / 

- J  
/ Ground elevation: EsC \ S m y  

Screened interval: \ 
\ F. wcllsfickup: - *- Measuring point (MP): Top of wdh&/other.  

Water level @c.Iow MI'): Start: 

Well depth @low Mp): 

Method used to masure water level: 

VoIume of saturated anndu (assume 30 per 

Water elevation (BGS) 

Estimated r h g e  rate: 

-Volume Cdculation: 

Quantity of water used during 

Depth of sediment @eiow MP): Be \ After: 

Development equipment: 

Sampling equipment: 
pH meter No. Cdiiration: 

SpcaGc conductme mcter Nob Calibration: - -l 

F.T.U. meter No.: Wirarion:  (2"Ic/ 1 

I / '  1 - I 

0 

n I '  



-- 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT Form 2-% 

WELL DEVELOPhlENT ANZ) SAMPLING FORM - 
Recorder's Name and Title Pi4LI &omj,ncm - R d d  I c=cA, 
well ID fJc,qqq / . J 7 con i .  
survey location mh;ciimtes: ~ o r t h  East 5p4m44 3 
Date this report Date well installation Date well deveiopmcnt - 

1- \ WelI designation: / 

Ground elevation: Est: Swey: 

Screened interval: Formdon: 

\ 

/- 
Measuring point (MP): Top of well cas&other. /' wcllsckup: - 

End: 
W er e f e 4 o n  (BGS) 

ated r&gc rate: 

- -  

k' 
Water level @elow MP): Start 

Well depth (below MP): 
Method used to measure water level: 

Volume of saturated annulus (assume 3 pcrccnt porosi+>, /' 
- Volume Calculation: A 

\.. 
'\ 

1. Quantity of water used during drilling: 
Depth ol sediment @elow MP): Before: After: . 

Development equipment: 

Sampling equipment: 

pH meter No. 
Spccrlic conductance meter Callbration: 
F.T.U. meter No.: Calibration: /?(v 374  

cvre V d  d H * A  d wucr 
*/" T . 7  

c c  
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT t o m  L-;LL 

WELL DEVELOPMENT AND SAMPLING FORM 

- Survey I&tion coordinates: Nor& East /J 

/ 

Date well installation /Date well developmcnt - 
,/ 

Date this report '%\ 

Well designation: ''\ 
Ground elevation: Est: \ 

Screened interval: '\\ Forq&on: 

"\ 
swey: 

/ 

Measuring pint (MP): Top of well casing other. 

Water level @dow MP): Stah. 

/ .  Well stickup: - 
End: 

\\ ,/' Water elemtion (BGS) 
-'\ 

Well depth @elow MP): 
Method used to masure water level: /\ Estimated r&gc rate: 

Volume of saturated annulus (assume 30 pe 
-Volume Calmlation: \ 
Quantity of water used during drilling: 
Depth of sediment @eiow Mp): 

Development equipment: 

Sampling equipment: 
pH meter No. Calibration: 

Spcafic conductancc ce ter  No.: CaLbration: 

After: 

F.T.U. meter No.: miration:  i i3'j 1 /  - 
I I I I I \ ri 



US. DEPARTMENT OF ENERGY ROC= FLATS PIANT * ".... -- 

WELL DETEMPMENT AND SAMPLING FORM 

East S w e y  location coordinatzs: North 

Date this report Date well instahtion ,- Date well development 

Well designation: - 
Ground eievation: Est: Survey: 

Screened interval: 
MeasuMg point (Mp): Top of well d / O t h e E  

Fornation: 

Well stickup: - - _  
Water level (below MP): Start: End:. 

Water elevation (BGS) 

Estimated recharge rate: e___ 

Well depth (below MP): 
Method used to measure water level: 

Volume of saturated annulus (assume 30 pera-nt porosity): 

Volume Calculation: 

Quantity of water used during d d b g  Depth of sediment (below MP): Before: /' After: 

\ 

Development equipment: \ 

Sampling equipment: 

pH meter No. 
Specrfic conductme meter No.: Caiiration: 

F.T.U. meter No.: Calibration: 

7 
I , I I 

I 
1 i 

\.. , Comments: , 



_ _  
US. DEPARlMENT OF ENERGY ROC= P W T  Form LLA 

II  
WELL DEVELOPM3ENT AND SAMPLING FORM 

I 10 runj 
- r) Recordcis Name and f\fkdfilO,\ - t-, f kt k A ,  well ID S P P  i3mc43 

- s w c y  location c o o r b t c s :  NO& East 
Date this report 

Well designation: 
Ground elevation: Est: S w e y  

Screened interval. Formation: 

Date well installation ,- Date well devdpmcnt - 

Measuring point (ME'): Top of well 

Water level (below MP): Start: 
Well stidcup: - 

End: 

Water elevation (BGS) ,- 

m a t e d  recharge rate: ~- 
*Y:x 

\ Well depth @elow MP): 
Method used to measure water lcvef: 

Volume of saturated annulus (assume 30 pcrctnt porosity):, ~ 

\ 

- Volume Calculation: \ 

Quantity of water used during drilling: 
Depth ol sediment (below Mp): Before: / 

Development equipment: 

Sampling equipment: / 

pH meter No. 

Speafic anductancc mctcrA 0.. 
F.T.U. meter No.: Caliiration: \ 

\ 

After: \ 

\ 
\ 
\ 

'\ 

,/' 

\ Calibration: \\ ___;7/Caiibration: \ 

\ 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

WELL DEVELOPMENT AND SAMPLING FORM 
A 

Survey location coordinqtes: North East / 

Date this report Date well insbtlation Date well development - 
/ Well designation: / 

/ 

Fornation: 

Ground elevation: Est: Survey: 

Screened interval: 

Measuring point (MP): Top of well +/other: 

/ 
1% 

Wellstickup: - i 

Water level (&low MP): Start: .+/ End: 

Well depth (below MP): 
Method used to measure wafer level: 

Water elevation (BGS) 

\ ESmated rccharge rate: 

VoIume Calculation: 

Depth of sediment @clow MP): Before: 

Development equipment: 

Sampling equipment: 

Specific conductance meter No.: 

F.T.U. meter No.: 

.' , 
\ 10' 
\ 

Comments: 
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RFEDS 

Well Number: Jdqc\ \ 

WELL INSTALLATION FORM 

Project Number: EMAD 
Old Well No.: - 
Area: ALE ~ c l \ c l n x .  North or Y: East or X: 
Purpose: GW Plumk Characterization 
Formation: hf*f&a Well Status: Active 
Contractor: Woodward-Clyde 
Geologist: M F l h b a &  Locator: 

Drilling Method: Hollow-Stem Auger 

Ground Elev:c9yq, 28 tt. S 9 Y P . 7 8  Date Drilled: 4 -3- c\ a 
1 

Total Depth: 
Depth to Bedrock: 6 4 ft. 
Casing Diameter: 2.0 in. 

tt. Stick Up: 
Completed Depth: (05.4 ft. 
Borehole Diam.: 10.0 in. 

3- \ tt. to d 3  tt. Monitoring interval: 

Completed Water Level: 2 8 tt. 
Date: 4-1-32 
Date: 4 - 3-2 

Initial Water Level: 29 tt* 

Sesonoary Casing: N IA  
Centralizer: NIA  

aentonite Seal: 
Filter Pack: 

Screen: 

Sump: 
Eackfill Seal: 
Sackfill: 

Volume: ~L\.'LS CU. ft. 
Slot Size: 0.01 in. 

Volume: 2 -7 cu. ft. 

t:. tr. in. 
t:. t:. In. 

r 9,s' t:. 13-.5- t ;. 
&g- f?. 15.5- t:. 

63 ti. r\ f:. 2.0 in. 

5- f?. b 3  tt. 2.0 in. 

7 CA +' 7# 4. 1, .  6 s ' : .  
v r  

Concrete 
Steel 
PVC Sch. 40 
N lA  
NIA  
Eentonite 
16-40 Sand 

PVC Sch. 40 

PVC Sch. 40 
Bentonire 
Bentonite 

3 
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VS. DEPARTMENT OF ENERGY ROC= FLATS P U N T  
- 

WELL DEVELOPMENT AND SAh4PLING F6Rh4 

Comments 



-_ 

US. DEPARTMENT OF ENERG?' ROCKY FLATS PLAkrr 

WELL DEVELOPMENT AND SAMPLING F6RM 
*- ?? ) L A  

e c o r d e y s  N ~ C  a d  Title .L! LL,4-- P,-.U.p d I Qch 
well ID W 3 J p f f  f - /  

Well designation: \ / 

Srnny  location coordinates: North East 
Date this report L(lI 4 ?( Date well installation Date well development - 

- -  Ground elevation: Est: SurvCy: 

Measuring point (Mp): Top of well 
Water level (below Mp): Start: 

Screened interval. Fonn@on: 
/ WeUst;dcnp: 

,Ell& 
Well depth (below MP): 
Merhod used to measure water IeveL. 

Volume of saturated 

Volume CaIdation: 

Quantiry of water used during drilling: 

Water elevation (BGS) 
Edmated recharge rate: 

Development equipment: 

Sampling equipment: 

F.T.U. meter No.:. 



-- 

US. DEPARTMENT OF ENERGY ROC= FtATs P I A "  

WELL DEVELOPMENT AND SAMPLING FO*RM 

S m y  location coordinatw: North East 

Date this report ?/I  15 / 41 Date well incratlation Date well development - 
/ 'well designation: \ 

/ 

Screened interval. . Formation: 

- -  Ground elevation: EsC SWCy: 

Measuring point (Mp): Top of well caSing/o 

Well depth @elow MP): \ Water cIeMtion (BGS) 
Method used to measure water l e d  'K Estimated r&gc rate: 

Volume of saturated annulus (assume 30 pcrcnr porosity): 

/' 

i 

wellsfickup: - 
Water level m o w  MP): Start: K,> a& ,; 

'.. 
\ 

, // ,\, -Volume Caidation: 
Quantity of water used during drilling: ,/ \, . 

Depth o l  sediment @elow Mp): Before: / Mer: 

Development equipment: 
Sampling equipment: 
pH meter No. Cak'oration: 
Spcdfic conduaana Callbra ti on: 

Comments: 

> 



__ ~ 

US. DEPARTMENT OF ENERGr: ROCKY FLATS PtANT 

WELL DEVELOPMENT AND SAMPLING F6RM 

rcI @corder's Name and Tide /-or-f - f ,L . lA/  B C ,  
f*l 10 L 0 r' L 

well ID 08  /An441 
s m y  Iocation mrdinates: S o d  East 

Il 

Date this report 4 / M  cf( Date well instabtion Date well deveiopmcnt - 

- -  Ground efe~&on: 

Saeened interval: 

Water level @elow MY): Start- 

Well depth @elow Mp): 

Mtrhod used to mea~ure water Ievck 

VoIume of s a t u  

-Volume Calculation: 

Quantity of water used during drilling: 



I_ 

US. DEPARTMENT OF ENERGY ROCKY FIATS PLANT 

WELL DEVELOP?dENT AND SAMPLING F6RM 

Form LLA h5 

East ./ S o m y  location coordinates: North 
Date this report Date well hs&d.Ldon U. development I 

Well dcsignatioa. 

Ground cievation: Est: 
Screened interval: 

Measuring point (MI’): Top of well CaS;ng/o&cc\ WelIsficlCup: - 
Water level (below MF’): Start: 

Well depth @eIow MP): 
Method used to masure wafer lcvek 

Votume oE sarutattd annulus ( a s y e  

Water elcMtion (BGS) 
Estimated recharge rate: 

pcrctnt porosity): \ 
- Volume CaIculation: - ,,i” 
Quantiry of water uscd during dtilling: \ .  
Depth of sediment (beiow MP): Before: 

D C Y C I O ~ L T X ~ C  equiprcent:/,’ I 

sampling equipment: ’ 
pH meter No. Calibration: 

Spcafic a n d  ctancc meter No.: 

F.T.U. meter No.: 

After: 
/ 

Callbration: 
e 

CaLiration: 
J 

Comments 

% 
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sandy hyel . .  141th sme cloy and si It - wy dusty red llOR2/Zl, /GC 
os &scribed hove 

'SC 

\ 

'Cl si l t y  Cloy with sme sod - I ight ray IN?] color c h q  to 
I i  ht olive gruy 156121 ot 16 0 - d  0 ,  dork yellautsh orrnge 
[1!fl6161 where iron stoined, moximm grovel dimeter ) 25 
ot 19 1-19 4', overoqe OZ', fine- qroined sod, poorly 
groded, mylb, nediun plasticity "grovel is priiaril) iron 
stoined qwrtzi te, sod contains dmbnt quortz, sme 
feldspr old dar"lc ainerols, verticully olliyd ccrbomcews 
orgmic ooteriol I lont rootsll ot 9 4-9 6', coliche nodules 
ot 9 7-9 9' ord $6-11 0 ,  nell developed calcite &le ot 
17 2' which disploys tmytmydol crystol form indiwtive of 
ptdh in open pore spx, culcitelcol iche nodulesiron 
stain ond lminotiora ot dmp bedrock mtcct, moist 
11 grovel, 61 smd, 22% si It, 71X cloy 
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No recovery for this intefvol 

ct Silty Cloy with m e  sod - light gmy (N71, os described obove 
Top of bedrock ot 19 9 ft 

.. -.-.w 

., 

9"y (5y?n1 to 
Clo ey Sandstone with sane si It - yellowish 

Nq mvery for this intervol 

yellwish ormy (10yR6161 where iron s 01x4 os 
- -  r r w w  

I 
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No recovery for this intervol 

dtri yellowish ormge IlOIR6l6I where iron s oined, os 
described above 

- '.L - '.'. - :.. - 5.. - .. - ...* - 
is- - .:.: 

- .:.: 
- .:.: - 

-- 
- 

sMk%# Clo ey %&tone with some silt - yellwish y 15!?nl to 9" .*.. - - - 
- .... - - 
- .. - f.. - .... - - - .e. - -.a. - - ..*. 
- .... - ..5 - - .... - ..-. 

.*.. - -.-. 

.*.- 

- 
- - .e.- .. - - - - - - .. - .. - - - .. - .. - .. - - .. - - - ..- - .. - .:.: - '.5 - 

...e - '... 
- 
- - .. - ..-- - .. - .. 

- .... - '.+. 
- ..'. - .. 
- -... - .... 

.*.- .*.. - - 

.*.* 

No recovery for this intervol - f.: - .:.: 
- .:.: 
- .:.: - 

.. - .. 
- - .. 

CLARY SPNOSTONE Clo ey Sodstone with some silt - yellowish oy 1511123 to 
do- I yellowish oronge llOYR6161 where iron s T oined, os - 

- - - - .. - .. 
descr i bed obove - - - .. - *:. - - - .. - :.- ..: -5. 

- e.-. 

- ..e. 

- .... - .... 
- .... 
- .... - ..-. 
.i. - .:. - .... - .:. - .... - .... - ..-. :.- :.- - 
.... .*.. .*.a - - 
.5. 

- ..e. - -... - ..*. - .... - -.e. - ..a. - .... - '.5 - .... - - f.. - -.a. 

- *... 
- ..i 
- ... - ..'. - -.: 
- .:. - .... - -.-. - ..,. - ..'. - .... 
- .... - .... - ..'. - .... 

- - - - .. - .. - .. - 
- .. - .. - - ...e .. - - - .. - .. 

No recovery for this intervol - .. .. - 
- - .. 

.. - - - 
-- CLflYEY St!NB10# Clo ey Sandstm with some si It - ye1 lowish roy 15!?/23 to 

* -  
9 - .x - 1 .  - 

d0-r yellowish ormy llOIR6161 where irun 5 oined, 05 
described obove 

- 
- - - .. 
- - 
- 

-* .- - 
- - .. .. - - - .. .. - - - .. 

No recovery for this intervol 

/ilMIY ClAYSlONE Smdy Cloystone with some silt - le brom l57ffinl, very 
fine- to nedim-groid, mderote y sorted rounded, qroxiaotely 
1oX porosity, 71 I lacem mt, highly h l e ,  hht 
frosted qwtz m dmk nirterols, iron Ond liaonite stoin, 
vncmsol idated iron stoin ot 39 9-40 l', wet to soturuted 

.. - .. 

r .. - .. 

3m sd ,  lox silt, 511 clay 
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s ~ s l ~  Sondstone with SOK silt md clo - ellowish qmy 15fltl 
to c~ yelloui.jh M.onge [10~ffi/ib &e iron stoined, cloy 

IN51, fine- to medium-pined, well sorted, 
rd Is mEdiln to 7 HC I raaded, q r o x i o o t e l  201 p s i $  orgillaceous 
ceaent, highly friable, o b t  fros ed VtzJ me 
dork mimlslrodc fragments, troce clew 9oJtz, idlimite 
stain, sanl ldd  into tT of cloy bed ot 43 6-43 8' 
sold ot 43 84 1' loodd into top of clay bed ot 44 1-44 3' 
latinoted c l o y l d  at 44 3-44 6', cl rip-up clost ot 46 0', 
latinoted, crosslominoted md ri le 7 onimted ot 45 8-47 O', 
iron stoin at 43 8-44 l', 44 1-44!', 45 7-45 E', sotlrottd 

SlIt ?I clnv 
le obioined f h  this intervol 

Sondstm wiih me silt md cl - ellotiish qmy 1513121 
to io& yel!owid o q e  [101ffi%1 Jere irm stained, os 

i 

SM$T[)IE 

described above 

No recuvery for this intervol 

SMIM Smdstone with some silt md cl! -~llowish qroy 1511123 
to dork yellowish ororge IlOYffil I ere iron stoined, os 

I described obove 

sad thinly bedded to 
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No recovery fa this intervol 

SILTY SMlM Silty Sonktone - smd IS dusky yellocl 15Y6141, cloy int& 
ore medium dark jruy (MI sod IS dork yellouish o q e  
llOM16161, os described obove 

WY UAYSTOM Soldy Cloystone - medium dark qroy MI to oyish block "2, 
verv fine- to f ine-qroined, very we1 I sorte %r roladed to we1 I 
raided, op oximotily 51 prosit , orgi I Iocm mt, 
n h o t e l y  B o slightly friobie, oht Vtz, troce ~ r l c  
ainerols, corbonoceous aoteriol thrwghout Iminoted, iron stoin 
ond nodvles ot 69 3', cae IS dry b e h  64 4' sod rip-y 
clost at 65 8' increased smd cuntent ut 69 8-70 0, wet ut 

lotol depth at 70 0 ft 



RFEDS 
WELL INSTALLATION FORM 

Well Number: VBZl d 9 
Old Well No.: 

Area: 

Formation: & I  55 
Contractor: Wood ard-Clyde 
Geologist: 6, k$.C? Locator: H I  L/ TOP pd (- bi/& 
Date Drilled: 11-3 y4 8 -9 Ground Elev: 5’,yu@, 07 ft. S S 4 0 , S ’ l  

Depth to Bedrock: f?(p ft. Completed Depth: 65 tt. 
Casing Diameter: 2.0 in. Borehole Diam.: 10.0 in. 

Project Number: y,f# GEMAD 

East or X: 

Drilling Method: Hollow-Stem Auger 

2 
Total Depth: &e(# tt. Stick Up: tt. 

Monitoring Intervat: I 9f @ t!. to 6Y.P tt. 
Initial Water Level: 2 7.p tt. Date: y -3 -9  
Completed Water Level: 27. L/ tt. Date: 4-9-q 

tiem From To ID. Type 

Surface Seal: tt. it. Concrete 
Protective Czsing: ft. tt. 6.0 in. Steel 
Surface Casing: 
Seconoary Casing: NIA  ft. ft. in. N/A 

NIA fl. tt. in. NIA Centralizer: 
Bontonite Seat: 17.6 ft. 1 4.5 fl. Ejentonite 

d5.d tt. - 2-4 it. 2.0 in. PVC Sch. 40 

16-40 Sand 

lp3. p ti. 19. 96 tt. 2.0 in. PVC Scn. 40 

(05.4 ft. 63*4t:. 2.0 in. PVC Sch. 40 

Filter Pack: C3.8 ft. 17.  qbtt. 
Volume: zy.& ft. 

Screen: 

Sump: 
Bac~fill Seal: GS *+ ti. C.3-8 fi. Genronrte 
fiackfill: b% *+ f!. 65.4 ft. Benionite 

Sloi S I Z ~ :  0.01 in. 

Volume: 1, 6 cu. ft. 
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US. DEPARTMENT OF ENERGY ROCKY FIATS PLANT Form ZZA 

WELL DEVELOPMENT AM> SAMPLING FORM 
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FQOrm US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

WELL DEVELOPMENT AND SAMPLXNG F6RM 
- 

a c o r d c r ' s  Name and Title j14 J,, j G r f  - )- ,.,L( ioc L 
t? i: 'ZjMf 1 

Well XD 
~ U m y  location coordinates: North East 

Date well instalbtion Date well d y <  - 
- -  

Screened interval. Formdon. , 

wcllsticknp: - ./ 

End: 

/ / W a t e r  ckvdtion (BGS) 

Water level v o w  MI'): Start 

well depth (below ?a): 
Method used to measure water lev& 

Volume of sarurard annulus (=-e x3 perc  

Volume CaIculaGoa. 

Esfimated rcdargc rate: / // 

\-e Quantity of water used 

Depth of sediment (below MI' 
Development equipment: 



--. 

Date well installation 

Screened interval: 

Water level w o w  MP): Start: 

Well depth @elow ME’): 
Merhd used to measure 

Volume of saturated annulus (arsumc 

Volume Calculation: 

Estimated rccbarge rate: 

Development equipment: 

Sampling equipnenr: 
pH meter No. Calibration: 

S@c,mndu~mcc meter No.: 

i.pI3. se:cr No.: 

\ 

Calibration: 

a 
Cdibration: 

/’ 





WELL DEVELOPMENT AND SAMPLING F6RM 

s k y  location coordinates: NO& East 

\ 

.’ 
Date this report \ Date well installation ,Date well development - 

/ 
/‘ . _ _  

Well designation: \ 
Survey: 

<\ . ,/ Ground elevation: EsC 
Screened interval: \ Formapcm 

Measuring point (MP): Top of weil asi.tq/other: wellstickup: - \ /’ 

Water elevation (BGS) 

Estimated recharge rate: 

‘\ 
Water level ( M o w  MP): Start: 

Well depth @elow MP): 
Merhod used to measure wacer level: 

Volume of saturated annulus (assurqe 

Volume CaIdation: 

Depth o i  sediment (below MP): B 
Development equipment: 

ampling equipment: 

F.T.U. metcr No.: 



yn Ian 

I 

' : I  

a: '- 

mnm 

mnu 

mno 

imnu 

! 
1 
1 

r 
n 
a 

0 

P 
r 
n 

n 
r 
n 
F 

r 

n 
I 
P 

m 
r 
P 
m 

N 
r 
c 
111 

1 
T 
b 
n 

a 
.T 
b 
M 

c 

Tap  soil, stort of borirg ot 0.90 ft 
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No mvery for this intervol 

iron stoin ot 14 8-15 0' moist 
3 travel. 261 sand. 21 i silt, 5ox cloy 
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No rewvery for this intervol 
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No mq for this interval. 

No re~very for this intervol 

No recoyery for this intervol 
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No recovery for this interval 

MU spIQ1sTM:Cloyey Sandstm with soae silt - ,yellwish y 15VR1 to  
groyih yellow 1!J8/4), cloy IS light py [ ;sp I,  ai described obave. 

No recovery for this intervol 

describedobove' ' 

clo IS ledlum 
ye1 r owish sroy 
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8/20 

MRO 

/ No recovery for this intmol 
&TI WIN Gnijmerute kori Silty Sandstone with some cloy - yellowish 

omv (518111 to dor 9 vellacish orm llOM1. very 

No recovery far this interval 

SILT1 !#DSTM Cmglmerute hi Silty Sandstone with me cloy - yellwish 
sroy 1518111 to d yellowish o r q  IlOWb), os descr~bd hve 
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No recovery fa- this rntervol 

No recovery for this intervol 

Toto1 dyth at 68 0 ft 
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15/15 

Ob5 

212  

2R 

Clo ey Grovel - light gruy (N71, cloy notrix is d d  yellowish brown llOYR 
4/21, o ulw, mdemtely sorted nox size 5 5 cm, sore p h t  debris in 
upper0 1 Ft 

Cloyey hovel - light gray IN71, cloy iotrix is 11 t brow 15YR 5/61, 
a ulw to sub-rounded, poorly goded, MX size 5 M ,  sme sod, s9" GC 

co 9 iche rind on grovel 
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SANDSTME Gro ish oro e 110’IR 7141,beddirg not oprrent lnossive?l, hi  l y  

t o  very fine gained, well roulded, moderote sorting md htghly Frioble 
UBI r ?  hered, s ightly frioble, sore silt, intervol yak to me f IUI grained 
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Pinkish gray 15m 8/11 Est plost. rod. to high. 

-/--/- 
-7-- 
-/--/- 
-7-- 
-/--/- 
--7-- 
-/--/- 
--7-- 

Z7.L SILTT UPilSTM Yellowish QMY (7 8/11 est plost nod to h i  

--/-- 

Sme d; yellouish 
-/--/- mlorirg twd bttm 110m 6/61 Colci f e stringer new bottom 3 No der emxlntered hi le dri I I ing 
-/--/ 
-7- 
-/--/ 
,--/- 
-/--/ 
,--/- 
-/--/ 
'-7- 
-/---/ 
'-7- 
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WELLS AND BOREHOLES 
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sold yrtz with stme gronite ond quartzite rocl: frajaents, 
tm nico ond hrk rinerols, tm iron stoinirg on oiffi, 
p ~ s  primi~y tptzite ~ r d  p i t e ,  no vent t i3 
sotlroted to aoist 
22.l grovel, 6U sand, 51 silt, ID cloy 

sc Clayey sand - Mderote jmnih ye1 lw 110'13141, WXIRR 
size gwel 114' carx to fiqmined sod, well goded, 
slbqlrr hi$ plosticit , donimt Iihly sund vtz 
wi t h  sooe & aimls  dtm K-spr, qmve p.ircri l y  
guortzite ond gronite, 110 yt beddig sotlrotd, 
ime in sad ot 34 8-35 
U gavel 63 sond 1% silt, 28x cloy 
Tcp o f  be;froclr ot 3!j 2 ft 

sd quartz with troce akn  bnd d$r minerals, troce kizontol 
beddiq at 35 5-36 O', troce cartronocm ioteriol, 
interbedded sond lenses ot 35 9-31 0' troce cloy closts 
ttrwght intervol fossil aold ot % 4', weathered 

\ 2 gavel, €8 sad, 3~ silt, Z?X cloy 
VOA soaple obtained frum this intervol \ 

IxArSlOtf !hdy Cloystone - pole olive 110'16/21, OS described hve 
VOA Olptiaite smpk obtained frum this intml 

Y ctA7SlM Sa$ Claystone - pole olive lloTb121, os described dove 
No recovery for this interval 
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uno 

sc Cloyey sand - nodgate yeenish yellow llOY7141, mxim 
el 114" dimeter, mst- to fine- oined sad, well 

qwtz w i t h  5me cbd minerals md trace K-y5 m opprrent 
beddiq saturated, lry size ovel ot 35 - 5 

xd-mylr, high losticity, pve Y p m l y  
quartzite uith trcce gmi 1 e, doninmt IihIay o f  sad 

2x ovel, 681 smd 3x silt, 2 a cloy T ~ p % e d m d c  at 3 gft 
r 

VM q l e  obtoined fm this intervol 
SILTY SANOSTOM Silty Wtont - pole olive IlOY6/2/21 to 11 t olive hain 1515/bl, 

fine- to veryf ine goined sond we1 I sorte $ y i m t e l y  a 
pro51 ty, orgi I loceous mt, highly frioble, imt I ithology 
md cleor vtz with trax aim ond dd mimls, troce irm 
staining M pins, truce cloy closts ttmrjwt intervol, troce 
h o u s  wteriol ttra$wt intend, sx limonite oxidation 
tlruJghout intervol, M oppcrent beding iossive smd, no fractures, 
Sottrotd, weathered 
70% 4 MIX Sllt, lox cloy 
No recovery for this intml 
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N'f SPNDSTON Silty Sadstone - le olive 11016121 to light olive bram 
1515161, os descri r ed obove 

No recovery for this intervol 

SIlM WTM Silty Sdstm - le olive [10'1612) to li$t olive bnxn 
IsIybl, osdescri E d  obove 

No recovery for this interval 

SILT1 SNlUJoM Si Ity Sandstone - le 01  ive llOYb12) to I ight olive brown 
(515163, os descri Ed dove 

. - -? . 
. *  No recovery For this intervol . .  

.. 
SI111 SAvoSTohE Silty Sandstone - le olive I1016121 to li$t olive brown 

I515161 os descri E d  obave, inrm in cloy content ut 
98.0-4l5' 

J 

No mvery for this intervol 

- I  
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No recovery tcr this intervol 
SILTY SPNDSTON Si Ity Wtm - le olive (1076123 to I i$t ol tve kcun 

1515161, os descri E d  above, lwge cloy clost ot 52 1' 

No recovery for this intervol 

SILTY WTOH Silty Sandstone wtth s ~ a e  cloy - dd py IN31 to 11$t 
olive h 1515161, fine- to very-fine pid 4 well 
sorted, mgulrr to sub- lor o mximotely 2ox porosity, 71 I l m  cemt, hi# td &tdy frioble daninont 
11 hology sond rp t z  with troce K-spa; miw ad d d  
ainerols, scne iron stoini on p i n s ,  tmce ccrboroceaus 

54 6-55 S, no 0Ppare"l fructwes, wet to sotwo ed, oltemoting 
oxide ord gm bonds hqhut rntervol, sme cl clasts, cloy 

cloy &foruotion at 56 1-56 2', 56 4-56 5' md ! 8-56 9 
66x smd, 2oX silt, 19x clay 

? moteriol throughout i n te rn ,  7 horizmtol to 5 d ree bedding 

d$ormtim t b 0ughaJt intervol, interbedded cl 9 en% 111th 

1fiN SMTOM Cloyey Sandstone - rh-4 py (N31, os described below 

No recovery for this interval 

MY WTOM Cloyey Sardstone - thd py 1N31, medim- to very fine- 
p i n e d  smd, ndntely sorted, sub-mylor to slb-rwrded, . 

ximotel 251 posit , argrllmcus cenent hi@y frroble, 
E m t  I itbogy sord dew tprtz, truce dd ntixrols, troce 
iron stoinirg on groins, troce corbcnm noteriol md I imite 
th-ooghwt interval, mive, no 
deqrees at 62 6', wet, trax cloy c osts, ime in cwrseness 
of sond dawrhole imose i n  cloy content 60 061 Z', iwm in 

"$"' fmture Of 

cloy closts ot 62 3', tm horizontal bedding md cloy defwrmtlon - 
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69 sad, 81 silt, 231 cloy 

Toto1 depth at 66 0 ft 
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Clayey Sand - dgate CI'm 1514/41, am to fine 
sad  IKX mvel size 1112' dimeter. omoe 119" 

i -- 
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GC Sandy Grovel HI th  m e  cloy ond si It - brollnish block ISYR2111, 
ROXIRUI size grovel 1 inch dimeter, overoge 112 inch dioRter, 
cwrse- to f ine-grained sond, He1 I gdd, sub-rounded, I O U  to 
medium plosticity, ovel primorily qwrtzite Hith soc coliche 

ond troce rock fragments ohndont coliche thro hout od coating 

501 gravel, 2 l l  smd, 7% silt, 19% cloy 
No recovery for this intervol 
Sdy Grovel - 1 1  t brwn (SYR5161, noximm govel size 
than 2 inch diome er overoy 112 imh dimeter, come- o fine- 
groined, N ~ I I  rode4 ongu~r to sutrongulor, IN plasticity grovel 

dminmt I ithol y sod qoortz HI th sme rock froyents d tmce 

closts, dwinmt I I 9 hology sod quortz wi th soe dark minerols 

on grovels, no a p p t  bedding, mist, sme roo ? present 

TIter 
primly qwr 9 zite Hith sore gronite od troce Heothered schist, 

dork minerals, . ,  1 undont coliche thrwghwt, no opprent beddiq 

si GU 

rsoist, Heothered 
61X grovel, 361 smd, 2% silt, 11 cloy 
No recovery for this intervol 

GU Smdy Grovel - I i$t broun 15M15161, os described obave 

No recovery for this interval 

ooooooo GU Smdy Gravel - moderote brow (5YR4/41, os described dove 

No recovery for this intervol 

T - 0  - 
oo,oooo 
ooooooo 

0 



G11 Smdy Gravel - mderote brom l5YR4141, os described dove 
No recovery for this intervol 

'GI 
sc 

Smdy Gravel - mderote brom 15YR4141, os described dove 
Cloyey Sand Hith SORR 
01 ive llOY6121, mottl 

I5YR5161 with some pole 

No recovery for this intervol 
Cloye Sand with some silt - Ii$t brow I5YR5161, overoge size 
grove 114" diosRter cwrse- to fine-groined smd, well yded 
ongulor to sub-romded, IN plasticity, doninmt lithology sod 
qwtz wi th me rock f royents od feldsp wi th truce mico m d  

! SC 



NORTH 750250 16 hRfA NE TRENCHES CASIffi OIPMTltR l INl  2 0 GEOLOGISi 
ERST 20881Z 50 1OCAlOR NUMR I14 BOREHlLE OIhIlETER [IN1 IO 0 

RMPAKS HOLLOU-SEI' AffiER KNTONITE 9R1 41 ? [I 37 6 FT BACKFILL flbIERIAL BiNlONIlE 65 9 fI 60 U FT 
I - -  

OlsCRIPlIcH . 

dd niwrols, troce col iche closts throughout ond iron staining, 
some corbmoceous rnoteriol throwhut, no opporent bedding, moist 
1X grovel, 731 sond, 8% silt) 18! cloy 

Sondy Grovel - nderote y e l l o w h  bronn llOYR5141, MIXIUI size 
grovel greater thm 2 rncks in diometer, coorse- to fine-groined 
smd, Hell grded, an lor to sub-ongulor, ION plasticity, ywel 
riorily guortzite, {nimnt l i t h l o g  smd ortz Hith so& rock 

koymts uith trace mica, dork ainero r r  s md -spa-, troce iron 
staining throughout, troce carbonaceous moterial ot 27 0-28 2' 
troce limonite at 29 0-30 O', no opporent bedding, mist ot Z i ' O -  
29 0', saturoted at 29 0-30 0' 

Tilt 11 h l  

No ricovety for t%ervoi. 
nrovp.1 271 s 

Smdy Grovel - noderote yellouish brom llOYR5141, os described h v e  

lo of be di' ock at 30 0 f-t 

- 0--0- 
ogoooo GU 
ooooooo 
oooogo 
Do On 0 No recover for this interval 
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- - -- CLAYEY SANaSTONE Cloyey Sandstone Hith m e  silt - dusky y e l h  1516141, 
_ _  os described b e h  _ -  
- _  

_ -  _ _  
VOA smple obtoined from this intervol 
No recovery for this interval 

\ 

SNLISIONE Cloyey Sandstone uith m e  silt - dusky y e l h  (516141, fine- 
m i d  smd! we1 I sorted, sub-mylar to slb-rwnded, proximately 
!ti porosity8 orgilloceous cement, noderotel fridle, Limt 

tkwghout, m e  cIo closts ot 32 7-33 O', sme c o r b o n ~ m  
rnoteriol ot 33 0-34 h J ,  IOU o le bedding with thin loninotions 
of cloyey si It ot 30 0-3 9', ? m e  s i t  sediaent deformtion, 
convolute beddim with troce iron nodules ot 33 8-34 o', rw 

Iithlagy smd quortz with troce Ark mere i s, sme limite 

- -I oooa-ent frocturis sotlsottd 
'/!I! sand, 91 siIt,'lbI cloy 

groined smd, well sorted sub-rounded, opproxiwtely $7, porosity, 
oroi I Iocews cement, SI  iqhtly fride, hsinont I i tMoqy clew 

CLAYSTOM Sondy Cloystone Hith some si It - ye1 hish goy 15Y7123 fine- 
_ - _  

qdrtz H I  th trace dork ~?~erbls and iico, sme roo stolning md 
trace corbonocews nateriol tkoughwt, no p-&erred bedding 
orientotim nu apparent froctures, soturotd 
20% smd, 1b si It, 64% cloy 

_ _ _  - _ _  _ _ _  _ - _  _ _ _  _ - _  _ _ -  _ _ _  _ - _  _ _ _ .  

_ _ _  _ _ _  
AYEY SANOSIOE Cloyey Sandstone H I  th sone si It - dusky ye1 Iou 1516143, Fine- 

t o  very fine-groined sad, moderately sorted, ~ U b - ~ n g u l ~  to sub- 
rounded, q~ oxinotely 181 porosity argillaceous cment, slightly 
t o  noderote v Frioble. doainant I I thloqy sand cleor quortz with r _ -  _ _  

soft sedicnt deformtion 

wteriol ot 41 8-93 0', 
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JlTY SANOSTONE Sitly Sandstone with sone cloy - ye1 lcwh goy 15Y7121 to 
0 1  ive groy (513/23, medium- t o  f ine-groined smd, rederotely 
sorted, sub-ongulor to sub-rounded, o roximtely 151 porosity, 

obudont cleor quortz, sow dork ninerols, troce limnite stoin 
od iron nodules thin lominotions of cloy md sard with sone 
soft sedinent dkornations ot 58 0-58 5', ixreosed sand content 
at 58 5-59 2', interlominoted cloy md sod with ION mgle 
bedding ot 59 2-59 5'' incresed smd content ot 59 5-59 6', 
thin lo~i~~~tions of cloy md sod with low mgle bedding md 
soft sedinent deformtion ot 59 6-60 7,  imeosed cloy content 
ond wovy cross stmtificotim at 60 3-60 7', 
HI th Gopped bedding at 64 7-60 9', thinly in erbedded si ty cloy 
and cloy with IOH a le beddi and soft sediaent deformtion ot 
60 9-63 O', ixreos 1 7  smd con ent ot 62 0-62 2' 62 6-62 ?I, 50 
degree prent beddi with thin lminotions d c l  ond sond ot 
62 2-63! ossible 5 mp feoture, frocture plme 50 degees 
ot 62 7-6f!, thin lomotions of cloy ord silty cloy with 15 
d ree bedding ot 63 1-63 4', disturbed 30 de et bedding of thin 

of sad wi t convolute bedding and load structures ot 64 1-65 O', wet 
56X smd, 29% si It, 15% cloy 

orgi I locews cenent, S I  ightly to ad P rioble, smd contains 

Posslbble riales 

bls of c l a ~  with soft sedimt deformtion o g. 63 7-64 0 Ioninations 
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'g, soil, start o f  hirq at 0 90 ft i 

No rewvery for this intervol 

v v  Clayey h e 1  with s o ~ e  sad md silt - light h 15%14J 
where obudmt wl I& I2 06 3'1 othise I ight brawn 
~syR5hl to roderate brm 15YR4/41, OS described dove 

No mmy for this interval I I 
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hvel with me cloy d silt - Ii$t troun 15W41, 
%lM * e  

Gc 

Tcp of bedxi ot 31 7 ft 

slirjtl mist. 
?X 5% silt, 88 clay 

7 fine- grained, very well sorted, dray r or, op-oxinately I 
MKTM Clystawt wlth s ~ n e  silt - gqish llo~ 1518141, 

yity, oryllacecus mt, slightly frioble, dnncht 
rusted qur ; tm dark minerals, rattled to thickly 
lollrwtd, SI ightly Mist 
51 sond, 101 S l i t ,  f i x  clay 
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Am SANOSTON Claye Sondstone with me silt - light 9 ~ y  ("I1 to siJt$i, ye1 lowish g~ (511/21 sad beds ot 53 2-53 0'' 
, asdescri dove 

No remvery for this interval 

Toto1 depth at 57.0 ft 



RFEDS 
WELL INSTALLATION FORM 

Well Number: 06 2bIq I Project Number: . EMAD 

Old Well No.: 

Area: uE f*nhe 
Purpose: GW Plume Characterization 
Formation: h p h  he 
Contractor: Woodward-Clyde 
Geologist: %+ Locator: 
Date Drilled: @*/ba)q2 Ground Elev: 

North or Y :  

Well Status: Active 
Drilling Method: Hollow-Stem Auger 

East or X: 

tt. 

Total Depth: 76*4 ft. 

Casing Diameter: 2.0 in. 
Depth to Bedrock: 33.4' ft. 

Stick Up: tt. 
Completed Depth: 54.4 tt. 
Borehole Diam.: 10.0 in. 

Monitoring Interval: 37.4 tt. to 57.  t$ tt. 

Initial Water Level: 27.6 tt. Date: & b 1 / 9 z  
Completed Water Level: I 9.9 ft. Date: &/oqq% 

From To I.D. Type Item 

Surface Sea!: 
Protective Casing: 
Surface Casing: 
Secondary Czsing: 
Centralizer: 
Bentonite Seat: 
Filter Pack: 

Volume: 
Screen: 

Slot Size: 
Sump: 
Eackfill Sea!: 
Backfill: 

NIA 
NIA 

ft. 
tt. 

g9.d ft. 
ti. 
tt. 

34.1 tt. 
54.d t:. 

ft. 
tt. 
ft. 
ft. 

- 
tt. 

13.+ CU. ti. 
57 . 6  t!. 37.4 tt 

0.01 in. 
54.d tt. 
59.4 tt. 
76-41 tt. 

57.6 t!. 
59.45 tt. 
9.4s tt. 

6.0 in. 
2.0 in. 

in. 
in. 

Concrete 
Steel 
PVC Sch. 40 
Nlk  
N IA 
Bentonite 
16-40 Sand 

2.0 in. PVC Sch. 40 

2.0 in. PVC Sch. 40 
Sentonite 
Sentonire 

Volume: /&cu. ft. 



Ground I I  

I 

I 

E l c v o l i o n  ot top ot s u r f a c e  . '  cosing  1 
riser pipe. . 

1 pipc o ~ o v c  ground s u r i o c e  

D e p t h  of ruriocc  rcol b c l w  ground 
r u r f o c c  
~ y p c  of svrfoc ;  scot: 

I.D. of rurlocc c o s i n p .  
iype of surface cosine: 

.: 

-. e p t n  c? surface cosing bclow g r o u n d  

3.0 F+ 1 1 
6 .d" 

I 2 4 "  
I 

3d. 9 ' I  
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US.  DEPARTMENT OF ENERGY ROCKY FLATS P I A "  Form 1u 

WELL DEVELOPMENT AND SAMPLING FORM 
I 

Recorder's Name and Title t, ' 
Well ID (lp3 zorq I 

Date this report 0 5-40; q2/ 
Well designation: &-Lua/l,i 
Ground elevation: Est: E3 IA survey: IA 
Screened interval: 3 4  10 ' xq - 0 Formation: d ,/e 
Measuring point (MF'): Top of well Casing/other. 

Welldepth@elowMP): ( 0 1 1  16+% 07 
Method used to measure water level: w w t  Estimated recharge rate: 

S w e y  location coordinates: North East I q A  
Date well installation A -b-% Date well development 46 

J /A Well s t id  up: -2. 
Water level e l o w  MP): Start: 22- I M  bJ& E.! /&  

Volume Calculation: b /,p3--;y;3,3q -353,sq r- o.'& = bI2-l 

It 23 Water elevation (BGS) n/ GC -1 c L + 
Volume of saturated annulus (assume 30 percent porosity): i ? / O  

n t A! Quantity of water used during drilling: 
Depth of sediment (below MP): Before: After: h,/ Ct/ n I LJ 
Development equipment: Q4&+&%5 w 

F.T.u. meter NO.: ~ C C ? C C  09 10s. Calibration: 



US. DEPARTMENT OF ENERGY ROCKY FIATS PLANT Form 2.U 

WELL DEYELOPMENT AND SAMPLmG FORM 

@ Recorder's Name and Title &AA - =Fad%& 
Well ID OQWI 0)i 
Survey location coordinates: North A)/@ East dlP, 
Date this report 0s- 12 - q z  
Well designation: 

Ground elevation: Est: 

Date well installation 4 -6-4 -2- Date well developmcn6Az-% 

I 
Measuring point (MP): Top of well casing/other: tJ I /A- Well stick up: - 2'  

h) In 
Water eleition PGS) IJ I A- 
Estimated recharge rate: i I t  07 
la 

Water level (below MP): Start: Sl-3 ,-I I 
Well depth (below MP): 51 i- I 07 = .q ';3-c4 
Method used to measure water level: %5t 
Volume of saturated annulus (assume 30 perctnt porosity): 

End: 

Volume Caiculation: 51 -acO - a-am = 2 8  , ~ 5  4 0, ((D = 4.57 
Quantity of water used during drilling: 
Depth of sediment @elow M 
Development equipment: d f i s  v m p  



- -- I--- ~ 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

WELL DEVELOPMENT AND SAMPLING FORM 

-- 

Well designation: JJ u( 

Screened interval: 39 1 O s6- 0 Formation: 

Measuhg point (MP): Top of well casing/other: 

Ground elevation: Est: N ( P  Survey: FJ IP 
Nb 

Water level *low MP): Start: a 3 *-I I End: @ 13- 
Well depth (below MP): 51 6 IY *. 07 = 51 1% Water eleMtidn (BGS) 
Method used to measure water level: %,VI% Estimated rccharge rate: ! ,07 
Volume of saturated annulus (assume 30 percent porosity): 
Volume Calculation: 51 ,-a@ --22\7[ =>-Ssxo*rd = 4s7 

Depth of sediment @elow MP): Befo d1f3 After: ,I fi 
Development equipment: A s  Pwnw 
Sampling equipment: n I L, 

I 

a‘ IQ I6 Wellaidcup: - 

F 
)3 I# 

Quantity of water used during drilling: U I P I  
I 

v 

p~ meter NO. 4 (07 I 4(5q d i r a t i o n :  

F.T.U. meter No.: 9 ood 04 [OA’ Calibration: )3 /P 

h 9 0 / 7 , 0 3  /6.z0 Two938 
Speufic conductance meter No.: Gf 06 I 0325  Calibratidn: 1 . 1 1  17.1‘ 7k-w 083r 



WELL DEVEMpMENT ANI SAMPLING F6RM 
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No recwery for this intervol 
Clo e sand with dKndant vel - very ole or 
at I b-5 4', light trwn lM6/41 at 5 89 4', g,'E'k@61 
nt 9 4-13 1( IIs d E i d E d h v p  
No recovery for this intervol 

/sC/gc 

\ 

I 

%/gc Clo sand with hht we1 - very ole OT (10#8/2) 
a t  Yb-5 4', light &M 8#6/41 ot 5 $9 4', !$t train (51R5161 
at 9 4-13 Z', as described dove 

.. e 

' .. No recovery for this intervol 

I No mvery for this intervol 
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No recovery for this intervol 

- .  

No recovery for this intmol 

a,. !hdy Clo with sme silt - light brom (5Y61bl to noderote 
b m ~ ~  15k’ll aoximm grovel dirneter M’, o q  E’, 
fine to medih ined s d ,  prly gded, sub-q lo r  to 

qmtzite with dxmbnt d$ored clasts of pole olive 10&/21 
si 
ottdmt Vtz, some felds drk nimls mdc frogamts, 

% I  acidl. troce mico Inuscovitel, corbameous noteriol ot 

ramded, d i m  o hi$ plosticity, grovel is prim11 ! -r 
calcrete or koolinized fel r spr ldoes not efrw in 

cloy ut 13 2-14 E’, 25 5-25 E’, srnd contoins 
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NO ~avety for this intend. 

No recovery for this interval 

Toto1 depth at 15 0 ft 



RFEDS 
WELL 1NSTALLATlON FORM 

Well Number: 04 '9 '' / Project Number: 7446 EMAD 

-~ ~ 

Area: de T r d  North o', Y: East or X: 
Purpose: GW Plume Characterization /P~Y +fi 7 
Formation: A//.\ Jl L6 Well Status: Active 

Drilling Method: Hollow-Stem Auger 
Locator: H 13 
Ground Elev: tt. 

Stick Up: tt. 
Completed Depth: 

Total Depth: 

Casing Diameter: 2.0 in. Borehole Diam.: 10.0 in. 

Monitoring Interval: 9,?' ,' f?. to f f:. 
Initial Water Levet: Z b .  4 ti. Date: 7- 7 - 7  
Completed Warer Level: /L, 7 ft. Date: Lj/-/,d--q L 

Item From To I.D. TyDe 

Surface Seal: ft. ft. Concrete 
Protective Casing: tt. t:. 6.0 in. Steel 
Surface Casing: 3 3 . 3  fi. --2. 4/ tt. 2.0 in. PVC Sch. 40 
Seconoary Casing: NJA tt. t:. in. NIA 

Eentonite Seat: / Jf ft. m p  2. Bentonite 
Filter Pack: 33 .3  ti. / 6 .  6 it. 16-40 Sand 

Screen: 354/ :t. / f3. p ft. 2.0 in. PVC Sch. 40 

Sump: 33 3 t?. 33, @ tt. 2.0 in. PVC Sch. 40 

Eackfill: 

a 
Centralizer: NIA  t:. ti. in. NIA 

Volume: 4 .  1 CL'. ti. 

Slot Size: 0.01 in. 

ft. t:. Benronire 
4. Sentonire 1 L .  c. I I .  

Backfill Seal: h//A 
Volume: cu. f:. 



I. . .. - 
9 

NOTE CENTGALIZER DEPTHS 

Ground 
E itvoiaon 1 

33.3 f6 
33.3 f+, 

-33.3 



WELL DEYELOPMENT AND SAMPLING F6RM 
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us. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

WELL DEVELOPMENT AND SAMPLING F6RM 



WELL DEVELOPMENT AND SAMPLING FdRM 

5 fl 



us. DEPARTMENT OF ENERGY ROCKY FLATS PLANT Fonn m 

PG4- 
WELL DEVELOPMENT AND SAMPLING FORM 

Recorder's Name and Title f# 1- a?7,'LL/ & / &  TCCC, , 
W e l l m  ~ f - 7  X&7/ 
Survey location coordinates: North 

Well stidcup: - 

Well depth @elow Mp): 
Estimated recharge rate: 

Volume of saturated annulus (assume 30 

Volume Calculation: 

Quantity of water used d 

Depth of sediment @e 

Calibration: 

Calibration: ..-..-I 

Calibration: 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT Form z?A Pi! 5- 
WELL DEVELOPMENT AND SAMPLING FORM 

tion coordinates: North 

Screened intervak 

Measuring point (MP): To well stick up: - 
Water level @low MP): Start: 

WelI depth (below MP): 
Method used to measure water level: 

Water elevation (BGS) 
Estimated recharge rate: 

Volume Calculation: 

Quantity of water us 

Spedic conductance meter No.: Calibration: 

F.T.U. meter No.: Calibration: 



a 
WELL, DEVELOPMENT AND SAMPLING F6RM 

4 



-_ . -- 

US. DEPAR~MENT OF EKERGY ROC= FLATS P m  

WELL DEVELOPMENT AKD SAMPLmG FORM 

J 



WELL DEVELOPMENT AND SAMPLING FO*RM 

well ID 

Day well dcveiopmcnf /3-4=-9 z 

Sa:encd interval: 

WeiI stick up: - 
Water level ( M o w  MP): Start 

Well depth (below MP): Ware: elention (BGS) 
Esbated recharge ratc: 

Volume o f  saruratd 

-volume Caldat io  

\ 
Glibration: 

Cali-brauon: 
F.T.U. metc: No.: Cakbration: 

Comments 



. _ _ .  

US. DEPARTMENT OF ENERCV ROC= FLATS P m  

&wl DEYELOPMENT AND SAMPLING FdRM 

Wat 

Watcr level (below Mp): St 
:e: & d o n  (BGS) .- Well depth @clow MY): 

Metbod used to masure  wacer lev Estimated r&gt r3fc  ,- 

- Volume acslat ion:  

pH rnctcr No. 
spediic cnnduamcz meter No.: 

F.T.U. meter No.: 



WELL DEVELOPMENT AND SAMPLING FdRM 

Sa::ned intcrvd 

WeUlCkap: - 
Wat:r level ( Idow MP): S t E  

Well dcpth &!ow MP): 
,Merhd u c d  to me3suc  wart: lcvcl: 

W a c  e l c d o n  (BGS) 
Eshatd r&gc rase: 

- V O i U m C  a&Lion:  

Quzn~ky of water 

Depth of scdi=lczt @c' 

F.T.U. rsctcr No,: 



7 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

WELL DEVELOPMENT AMI SAMPLING F O R , ,  

- \ 

Recorder's Name and Title ( 4 ~  r / 7 t ~ , G c r e /  /zi'e/d i e c h  
Well ID aa MI 
Survey location coordinates: North East 

A Date well instahtion Date well development 2--f ?--.? 

1(\1 

Screened interval: 

Water level (below MP): Start: 

Well depth (below MP): 
Estimated recharge rate: 

Volume Calculation: 

Quantity of water used during ddhg 

Depth of sediment (below MP): Befo 

Development equipment: 

Sampling equipment: 

F.T.U. meter N 



r t u  z w  
w >  Y O  

Y Y  
a v  
a a  

Ionin 

m n.n 

TT soil, stort o f  b0rll-g at 0 90 ft 

'sc 

Gc 

Cloye Grovel with SOR stnd ond silt - very pole omy (101R8121 
to pa e yellowih h U"21, as described obove r Gc 

Gn 
\ No bvery for this intervol 

- No recovery fcr this intervol . 

hdy hvel with sme silt ord cloy - light barn (51RY61 
to roderote bmm Is(R4141, os described hove 

c 

Gn 

No recovery for this intervol 

. 
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I I No Fecovery Fs this intervol 
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li 

lop soil, start of borinq at 0 90 ft 
Clb ey Sod HI th oblndont gra 
i51b21, rnoximu rove1 dim 
coarse-yoired sod, uel I gro 
grovel is riwrily coliche c 
contoins J undont quortz, col 
moteriol, rock frognents no 

Smdi Grwel uith m e  clo o 
in nr 
No ~ e ~ n t e r ~ o l  

SC 

\ nrnvel 341 s d ,  sX' s I It 
GC 

'GC Smdy Grovel uith some cloy and si It - very pole ormy 110Q8121 to 
groyish oronge 110YR7141, rnoxim grovel dimeter Z', overage 14', 
sond is f ine- to coarse-groined,  el I groded, ongulw to hruunded, 
IOH  plosticity grovel is prieri! uortzite, sod contoins oblndant 
colcrete1col iche, quartz, m e  rockV !royents, feldspa; troce I inonite 
stoin, nuscovite, no yt beddiy slightly uoist to dry 

No recovery for this' intervol 
\ 1 g d  1.11 smd? silt, 171 r. ny 

GC 

GC Smdy Grovel HI th m e  cloy ond si It - I ight brm 15YR6141 
to light brMn (5YR5161, os described obove 

No recovery for this intervol 

GC Smdy Grovel uith m e  cloy od si It - light broun 15YR6141 
to light brown 15YR5161, os described obve 
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z w  w >  u o  
w w  

t a  
YIRl 

a u  rn 
s= a a  . 

No recomy for this intervol 

@/A 
No recovery for this interval 

No recovery for this interval 



.m n.m 

!a, R.3 

1 I) R.2 

0.90 Io.! 

~ . I I  n: 



^ ^  

MYSTOM !ixdy Cloystone with sone si It - goyish ye1 low 1518141 to 
yellowish y (511123, very fine- to fine- oined, very well 
sorted, -mrded to mated, o p x i m t f  111 porosity 
qi110ceCns went, wierately to slightly lridle, dmkt 
frosted pwrtz, trm dmk minerals, irm.stoin,, thinly laimtd, 
few very'thin beds, iron staining, throcghwt, Sy 
2211 61 silt, 121 cloy 

- -  - - -  - - -  
No recover)( for this interval 
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No recovery for this intml ut 50 4-74 0' 
This interval m r d  os per iffitructlm frm 

Robgt Saith 
h i e  oodge 
Eric Oi I le 
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hNY w1YSToM sandy Cloystone with sone silt - wdtm 

gtl friable obundont frosted 
thinly !aimted to thin1 bedded, y 

No rewvery for this intervol 

y (61 to dd 9 ~ y  

xim ely I porosityJ crgillaxous ceaent, roderotely to 
Itu1, VeJ- fine Id, my well wt $" , dmyJlor to dJ 

31x sand, 19x SI It, 551 c ! oy 
FJ nimlsJ 

Toto1 depth ot 76 6 f t  



. R E D S  
WELL INSTALLATION FO3M 

' ,:ell Number: s p  Z t Y 4 (  
31d Well No.: 

Area: /i~ P-de/ 
3urpose: GW Plumy Characterizatlon 
Formation: A#-~-*c? 
Contractor: Wooo5;ie 
Geologist: 6, 6 
9ate Drilled: ' ( b o  r'/ ,/s t 

Project Number: "/@6 EM AD 

Nonn orrY: 7 5 O a Z .  48 East or X: 2080 134.94 

Drilling Method: Hollow-Stem Auger 
Locator: # \4 
Ground Elev: 5 4 47 23 tt. 

d '  Total Depth: jZ8 9 * L. 

SeDth to Beorock: 3/4 6 ti. 
Sasing Diameter: 2.0 ir,. 

Stick Up: -24 t;. 
Completed DeDth: 321 4 ft. 
Borenole Diam.: 10.0 in. 

:aonitoring Intervat: lC.6 t:. 10 3 I, 4 ti. 
nitial water Level: 27* 6 Date: -[ d -7 t 
complete0 Water Levet: i 7 ,  6 t:. Date: y -  / 3 - 7 t 

- !D. 1 voe f rom To Itern 

Surtace Sezt: 
Drotective Czsing. 
Surface Czsinc: 
Seconoary C2sin' 
C enrraiizer: 
'Isentonire Se2: 
The: Pacu,: 

Volume: 
jcreen: 

6.0 in. 
2.0 in. 

in. 
in. 

Concrete 
Steel 
PVC Sch. 40 
Nlk 
NIA 
Sentonire 
-1 6-4C Sand 

2.0 in. ?VC Scn. 4s 





Measuring point (Mp): 'I 

Water level @elow MP): 
Well depth @elow . 

1 



WELL DEVELOPMENT AND SAMPLING FORM 



WELL, DEVELOPMENT AKD SAMPLING FORM 

P !  3 



US. DEPARTMENT OF ENERGY ROCBY 



US. DEPARTNEAT OF ENERGY ROCKY R A T S  P I A "  ronn u 
?L "L 



mcccr NO// a i o r a t i o z  \ 
@c condu c= mctcr No.: U i r a t i o n :  



US. DEPARTXEhT OF ENERGY ROCKY FLAT’S P W  ronn L2A 

WELL DEvRx)Ph€ENT AND SAMPLING FORM 

Survcy Iocation coordinates h ’ o d  East 

Date well hsd l a t i t i o n  Date well deveioprncnt - 
. -._ Ground e!evau’on: E s t  

Soc:ncd interval. 

Mcas.uring point (?vfP): Top of well cxiq 
Watcr Icvel ( M o w  MP): Star~ 

Well dcpth @elow Mp): 

h f c h d  used to m c v u e  watcr lcvc!: 

- VOIumC Cd&tion: 

Qutnticy of water 

F.T.U. mctcr No.: 



WELL DEVELOPMENT AND SAMPLING FdRM 

Survcy locarion coordinates: N o d  East 

Date well installation Date well dcveiopmeac - 
Ground e!emtion: Ese 
Scr::ned intcrvak 

Well stid: up: - 
Watcr level w o w  MP): Start= 

Well dcpch (below Mp): Wac= eleMtion (BGS) 

Eshratcd r&ge 

Volume 01 sarurarcd anndlls ( 

- Volumc wcrj3tion: 

Sanpling cquipmcnt: 

meter No. G l i b  r auoc: 

c u n d u o a n c  mctcr No.: W i r a u o n :  

F.T:U. rcctcr NO.: Crik'ooration: 

Comments: 



WELL DEVELOPMENT AND SAMPLING FdRM 

S m y  location cxrdiuafcs: N o d  E z t  

Date this report Dare well instahillation 

Ground elevation: EsC 

Screened intcrral: 

Watcr Icvci (MOW MI’): Startr 

Well depth @elow MF): W a c  e ! t d o n  (BGS) 

W t e d  r&ge ra t :  

- voiume csi&tion: 

Quznliry of water uscd 

Sacpiin3 equipment: 

mccer No. G i i i o  r a ti0 c: 

c anduc iunc t  meter No,: Calibratiorx 

F.T.U. mclcr No,: Cdiior3tiorx 
\ 



US. DEPARTMEIY?: OF ENERGY ROCKY FLATS PtAhT 

- .  

M C r :  

Gkioration: 

W i r a t i o n :  

F.T.U.’~zse!c: NO.: Uibration: 



PAOJECi NMBER OUURI LOG OF BORING NUnSER I STATE PLANE COOROINAT[ TOM CEPIH lFll 32 9 GROUtQ ELEVRIION IFTI 5947 U 
NORTH 750242 AREA NE TRENCHES MSIffi DIfYlElER lINl 2 0 GEOLOGIST J P O'BRIEN 2 0 4 9 1 
EAST 2068134 1OCATOR NUt8ER HI4 BOREMllE DIARET[R lINl 10 0 DATE DRILLED 04/10/9 

REWKS HOLLOU-STEH AUGER BENIONITl 9Rl 14 6 IT !O 9 11 
UELL 20491 UAS R M D  UNIT BREAKS EASED ON CCAE RDIl Kll 20391 - -  

IW IW 

t l  

h 

B 
P 
ffl 

Io 
B 
c 
111 

in 
B 
c 
in 

B 
B 
c 
ffl 

m 
B 
c 
ffl 

N 
B 
0, 
ffl 

1 
B 
c 
in 

a 
T 
@ 
in 

c 
i? 
0, 
ffl 

m 
m 
0 
ffl 

-1 

, 

Cloyey Sod Hith obundont grovel ond some silt 

Smdy Gravel H I  th some cloy and SI It 

Sondy Grovel wth some cloy ond S I  It 



Wit 
MIN 
SIZE 
sox 

STATE PlRNt COOiMINATE iOTA1 DEPTH if11 32 9 GROUNl ELEVAIION FIl 5%? 23 PROJECT NMBER OUDRI LOG Of BORING NUnBER 
NORTH 15242 MEA NE iRENCHLS CASIffi OIMEIER lINl 2 0 GEOLOGISI J P O’BRIM 2 0 4 fj 1 
EAST 2088134 LOCATOR NUl8ER HI4 BOREMLE OIAHETER (IN) i0 0 OAR  CRIllEO 041101% 

REllPAKS HOLLOU-STEI1 AUGER BENTONITE SEAL 14 6 IT - 10 9 FI 
UELl 20491 UAS REAEO UNIT BREAKS BASED CN CNE FROU Ell 20391 

100 

d 
?I 
P 
111 

111 
m 
P 
I[) 

B 
m 
c 
ffl 

m 
m 
(li 
in 

N 
m 
(li 
111 

1 
m 
(li 
Lo 

0 
.m 
m 
ffl 

m 
N 
(li 
in 

m 
.N 
(li 
111 

Cl S i l t y  Cloy wth some sond 



Wl 
&%IN 
SIH 
501 

SIATE PLANE COOWIINPIII iOIA1 EPTH if11 32 9 GFiOUNl llEVRIION IF11 5947 PROJECT NlMRER WRI LOG Of BORING KinBEA 
NORTH 150242 R A M  NE IREKHtS CASIffi OINTER IINl 2 0 FEOLOFISI J P O'ERILN 2 0 4 y 1 
ERST 2088134 LOCATOR NUEBER H14 BOREMLE OIAliETER (IN1 IO 0 OATE OAIlLEO O4/lO/Y 

RLilARKS HOLlOU-STO1 AUGER BENTONIT[ SEAL 14 6 fT 10 9 f1 
ULLL 20491 UAS REAKD UNIT BEAKS BASE0 ON CORE FRO1 Kll 20391 

10 
r 
N 
0 
ffl 

ID 
N 
P 
In 

111 
N 
c 
in 

B 
N 
c 
in 

m 
N 
c 
111 

N 
N 
P 
ffl 

1 
N 
P 
ffl 

0 
.N 
0 
ffl 

P 
.-I 
0 
w 

m 
-1 
P 
lii 

Sondy C loy  H I  th some si It 

Sondy Grovel nith some cloy ond silt 



SIAii PLANE CUOWINAIi IOIAL OEPIH E11 32 9 iaOUNi ELEVATION IF11 YW 23 PFIOJECT NUnBER OWRI 106 OF BORING MMER 

NORTH 750242 fiREA NE TREgHES G%Iffi OIAnETER IINl i 0 GEOLOGIST J P O'BRIEN 2 0 4 9 1 
ERST 2N8134 LOCATOR NWER HI4 BOREMLE DIAHETER IINl i0 0 DATE NILLED 0411O/Yf? 

RLiPRKS liOllOU-STEI1 AIXH 
iE11 20491 UAS RLA i iO  UNIT BREAKS BASlO CN CDAL fROI Kll 20391 

BENTONITE SEAL 14 6 FT - 10 9 FI 

r 33- 
i -  
P -  
o -  

1 34- 
i -  
I -  
n -  

u 35- 
i -  n -  
n :  

i 36- 
i -  
I -  n :  

3 37- 
1 -  
j i -  n :  

ji 38: 
3 
r -  n -  

m 3(f 
0 
( l i -  
l i l -  

410- 

IW 

Totot deoth o t  32 9 ft 



RFEDS 
WELL INSTALLATIDN FORM 

Project Number: EMAD 

Old Well No.: 
[Area: tJ E T f m  NoRnorY:  750251.40 EastorX: 20881S3.07 
Purpose: GW Plume Characterlzation 
tormation: A~pchors Fm. 
Sontractor: Woooward-Clyoe 

3ate Drillec: 4[13/97- 

Seoloqs:: md 

6. Yotal 3eoth: 5% I .. 
Deoth to Beorock: 3 g 7  ti .  
~~ 

Casing Diameter: 2.0 in. 

Well Status: Active 
Drilling Method: Hollow-Stem Auger 
Locator: 14 
Ground Elev: 5c141r.85 !Iq 

- 2 .w t:. Stick Up: 
Comoleted Deotn: 5&e tl. 
Borehole Diam.: 10.0 In. - 

To Type Item From 

Surtace Sea!: 
''rorecrive Casinc: 

v otume: 
ssreen: 

Concrete 
6.0 ir,. Sreei 
2.0 ir,. W C  Sch. 4G 

IC. NIA  
in. N/A 

Zentonite 
7 6 - 4 2  Sano 

s10: S:ze: 
ss.+:; 51.8 t:. 2.0 lri. W S  Scn. 4 C  S u m s :  

Szckfill Sei2 
3 2cKf i l : .  

5entonite 
C. - 4. I .. Eenronite 

- t:. L' - 8 .  

1 L .  

CL'. I: < -  v o i u m e : 



1 

€itvation of top of iurfocc cosing 1 
riser pipe- 

H+M of’rop of surface casing/ riser 
pipe aoovc ground sufioce -2*2 /?,& 54 

Ocprh of rurfocc rco l  below ground 

5 b I  
1.C. of surtoct casing. 
Type of surfoct cosing: 

3.6 4+ 

6 . d  



WELL DEYELOPMENT AND SAMPLING F6FUvf 



US. DEPARTMENT OF ENERGY ROCKY p W A ~  rLAp( A 

-a 

WELL DEVELOPMENT AND SAMPLING FORM 

Recorder's Name and Tide 3dLC -A? Lrr&- Ti e1C;c 7dI 

Survey location coordinates: North q A  East F3 16 
a W e l l D  0621191 

Date this report 05- 1'2- -qL 
Well designation: 

Date well installation 4'- I s 4 2- Date well developmen&AZ - ??- 

Ground elevation: Est: IJ /A S w e y  I -6 
Screened interval: 37 I 9 - 5 6, Formation: dJpi 

Measuring point (MP): Top of well casing/other. 
Water level (below MP): Start: z 2 * I 4 End. Q I f+ 
Well depth @elow MP): 60 . l O t . o 7 =  Ibo.17 
Method used to measure water level: 

Volume Calculation: 60.17 29.14 7 37 .SS 0. ~b 'z  (17.09 
Quantity of water used during drilling: 
Depth of sediment @elow M d IP After: ~ / f i  
Development equipment: 5 'Tcc/wtP 
Sampling equipment: N/# 
PH meter NO. 4107 14 I %( 4 -0 0 17 * 0 3 
Spedic conductance meter No.: Goo1 0 3  -5.25 Calibration: \ 11 17. I 

t 

rJ IP 
I I 

Weu stid up: 

Water e A t i o n  PGS) 

Estimattd r h g e  rate: I~,w,/&. 
n /A 

h~ ,I ft 
*5t 

Volume of saturated annulus (assume 30 percent porosity): 

In 

16.2" -h-wd 09-38 
I 

Irnd nwf 
Calibration: - 

bl l a p i  
/ 

F.T.u. mete: NO.: ~ C O Q L W  I o\\ Calibration: 





Quantity of water used during drilling: t - l  ' A 
,? , /c ' ' /  

Depth of sediment @elow MP): Before: 

Development equipment: Y / - L ~  fb5 ' P L Y  

After: A 
/ I  i 

Sampling equipment: !-l/ L L  

F.T.U. meter No.: Calibration: r\, In 

PH meter ~0.910 I .  Calibration: 4.0?/7. 0 ' i4.4" Tw. 0930 

0 specific canduum~ E t e r Z . :  9~010350~3  W b r a t i o z  I . I 3 \ 5.5" 7-i- 0931 

. -  



IOTA1 OEPIH (FII 58 0 GROUN) ELEVRIION HI 5946 85 PROJECT NUlBER DUYRI LOG of BORING turn STATE PLAN[ COOWINATE 
NORTH 753251 AREA NE TREEHES CASIEXj OIMETEA lINl 2 0 GEOLOGIST J P O'RRIEN 2 11 9 1 
ERST 2"133 1OMIOH NUEBEH HI4 BOREMLE DIRMETEH IINI I O  0 RATE D?IllED OW9 

RtilPRKS HCllOU-SlEfl HUGER BENTONITE SA1 29 0 FT - 25 5 FT 
UELL 21191 UHS RtAKO UNIT BKRKS BASUl CN CCRE fRO\ Kll 20091 

^ ^  

WE 
WN 
SUL 
501. IWI 

* > J  c n  U Q  
z w  w >  
w >  > a  u o  o w  n o  u +  
w w  W L  a n  U H  

IM 

Cl 

GC 

Grovel l y  Cloy Hith some si It ond sond 

Cloyey Grovel with some sond ond silt 



I STATE PLANE COOFMIMlE TOTAL EPIH IF11 58 0 WOUM ELtVRliON HI 5446 65 PROJECT NUIEER OUVRI LOG DF BMlINE KKIBER 
NORTH ijo251 AREA NE TRENCHES CASlffi OIMLIER IINI 2 0 GEOLOGIST J P O’BRIEN 2 11 fj 1 
EAST 2[181133 1OCAIOR NUMER HI4 BOREME OIAETER IINl 10 0 DATE OAILLEO 04/11/92 

REMARKS HCIlOkSlVI AUGER BENTONITE $A1 29 0 FT - 25 5 TI 
UELl 21191 UAS RLAKO UNII BREAKS BASED ON CNE FROH Kll 20091 

^ ^  

wt 
GRAIN 
SIH 

IWI 

Sandy Cloy HI th some si It 

Smdy Cloy Hith sme silt 

Sondy Cloy 11th me silt 



I STATE PLANE COOROINAT[ IOTA1 OEPIH 1f11 58 0 GROUNl ELEVATION [HI 5% 85 PROJECT NUlHER OUE/RI 106 of  HMiING WMEEI 
NORTH 750251 AREA NE TRENCHfS CASIN; DIM1[lER [IN1 2 0 GEOLOGIST J P O'ERIEN 2 11 91 
lAS1 21188133 LOCATOR NUEBER HI4 BOREMLE OIRHETUi IINI 10 0 nArr w r m  wim 

REINKS HCLLOU-STEN AUGER BENTONITE SEAL 29 0 Fl - 25 5 lT 
UELl 21191 UAS REAKO UNIT BEAKS BASED ON CNE FRM KLL 20091 
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RFEDS 
WELL INSTALLATION FORM - 

Well Number: o b ~ d 5 7 /  
Old Well No.: 

Area: rrmAcf Northpr Y :  East or X: 
Purpose: GW Plume Characterization /I- 7 pfi7, 
Formation: &//Y V I  ..r Y 

Contractor: Wood ard- Drilling Method: Hollow-Stem Auger 
Geologist: b,  6 J q y d e  Locator: H/3 
Date Drilled: L/- L 6 q--j-? 2.. 

Total Depth: 2 qi 6 ft. Stick Up: 

Casing Diameter: 2.0 in. Borehole Diam.: 10.0 in. 

Project Number: qflb6EMAD 

Well Status: Active r 

Ground Elev: 576z56 ft. 
i 

Depth to Bedrock: L q# ft. Completed Depth: 2 tt. 

Monitoring Interval: 2 tt. to ft. yi 
Initial Water Level: (6. P ft. Date: q - 2  -.) L 
Completed Water Level: c, ft. Date: f - 3 -  ‘L L 

item From To I.D. Type 

Surface Seal: /. 4, ft. ft. Concrete 
Protective Casing: 2.8 ft. - 2.2 ft. 6.0 in. Steel 
Surface Casing: 24. b ft. - 2.0 ft. 2.0 in. PVC Sch. 40 
Secondary Casing: NIA ft. ft. in. NIA 
Centralizer: NJA ft. ft. in. NIA 
Benronite Seal: 
Filter Pack: Z-q, 6 ft. 3 . 6 t:. 16-40 Sand 

Screen: Z Y * /  ft. Y* / ft. 2.0 in. PVC Sch. 40 

ft. 2 d . l  f?. 2.0 in. PVC Sch. 40 

ft. 

0 

3 . 4  (+ 1 1 .  Q f ft. Bentonite 

Volume: //,&u. tt. 

Sump: 2 y* 6 
Slot Size: 0.01 In. 

ft. Bentonite 22 ft. ft. 6entonite 
Backfill Seal: 
Backfill: 

Volume: /$& cu. tt. 

T-U -+-- Y-d-GZ 
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RFEDS 
WELL INSTALLATION FORM 

Well Number: p 2 9 6  Z I 
Old Well No.: 
Area: JQ T r d  e/ North or Y :  East or X: 

Purpose: GW Plume Characterization/lMd f ~ h  j 
Formation: 4//hdB* 7 
Contractor: Drilling Method: Hollow-Stem Auger 

Geologist: bI  

Project Number: f/ dd6 EMAD 

Well Status: Active 

Locator: H13 
Ground Elev: 5/76 7,ZY ft. 

Total Depth: 2x8 s ft. 
Depth to Bedrock: Lyl ft. 
Casing Diameter: 2.0 in. 

Stick Up: Af -2.0 ft. 
Completed Depth: 2-58 ft. 
Borehole Diam.: 10.0 in. 

Monitoring Interval: y s  ft. to S 9 - F  ft. 
Initial Water Level: ( 3 4  d ft. Date: 7-1-9 
Completed Water Level: k *  { fi. Date: 7 -  2 - Y  t 

Item From To I.D. Type 

I* g ft. 0. 0 ft. Concrete 
2.8 ft. - 2, 2 ft. 6.0 in. Steel 
25. 0 ft. - 2 ,  @ ft. 2.0 in. PVC Sch. 40 

Surface Seal: 
Protective Casing: 
Surface Casing: 

NIA ft. ft. in. NIA Secondary Casing: 
Centralizer: &&l4c is. J% ft. /q,$ ft. in. NIA 

* 
tt. q5 ft. Gentonite 
f:. J&+ f?. 16-40 Sand 

PVC Sch. 40 

ft. 2965- ft. 2.0 in. PVC Sch. 40 
ft. W Q -  ft. Bentonite 

Bentonite 

Bentonite Seal: 3.6 
Filter Pack: 2 5  m 

11, 4 CL!. f’l. 
3 06 

V o I u m e : 

Slot Size: 0.01 in. 
Screen: 2 . 9 . 5  ft. Y 8 - C  ft. 2.0 in. 

Sump: 25 p 
Backfill Seal: 4-4 

Volume: 4.f cu. t;. 
ft. J(. rd ft. Backfill: Lgd 23 
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. RFEDS 
WELL INSTALLATION FORM 

Well Number: 88*79 / 
Old Well No.: 

Area: / dg  T&X& w North or East or X: 
Purpose: GW Plume Characterization/ p"."y 
Formation: Well Status: Active 

Geologist: ba Locator: til3 
Date Drilled: 

Project Number:YjJd EMAD 

7: 

Drilling Method: Hollow-Stem Auger 

Ground Elev: 9 7 6  7- YO ft. 

Total Depth: 37.7 ft. Stick Up: -2.6 ft. 

Monitoring Interval: 2 . 4 4  ft. to 3 %5- ft. 

Depth to Bedrock: 2 ft. Completed Depth:.?f,r ft. 
Casing Diameter: 2.0 in. Borehole Diam.: 10.0 in. 

Initial Water Level: l o .  d ft. Date: f - 3 $ * 9 %  
Completed Water Level: T n 5  ft. 

Item From To I.D. 

- 

Ldh4 -644 
nl.+c; b z  & A 7 5  *d/ 

54-* Type f l 7 b  -& d & 7  
Date: ( j -2 .*9t  *w 6 

< F+ .f. + J-4. Surface Seal: '3.6 ft. ft. Concrete 
Protective Casing: 2.9 ft. -22 ft. 6.0 in. Steel 
Surface Casing: 36.5 
Secondary Casing: N/A tt. ft. 

2.0 in. PVC Sch. 40 
ft* -24 ft. in. NIA 

Centralizer: NIA tt. ft. in. NIA 
Bentonite Seal: Z S 0 7  ft. Z3vC tt. Bentonite 
Filter Pack: 34/,<ft. 2 8,7 ft. 16-40 Sand 

Screen: 3 y fr f t .  L z 7 1 r f t .  2.0 in. PVC Sch. 40 

Sump: 3 6 /  ft. 3 Y l - r - f t .  2.0 in. PVC Sch. 40 
Eackfill Seal: 36.3' ft. 3 Y g - f I .  Bentonite 
Backfill: 37/ 4 tt. m t .  6entonite 

Volume: 3 4  cu. ft. 

Slot Size: 0.01 in. 

Volume: 41L-u. fi. Apf362- 
0- s 
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APPENDIX B 

STEP DRAWDOWN TESTS 



SITE 1 

STEP DRAWDOWN TEST 



SITE 1 

STEP-DRAWDOWN TEST 

PW20891, 4/28/92 



I 

I 
I 
I 
I 

I 
I 

! 1 
I 

>.' 

a 
..A 

Advanced Sciences, Inc. 
405 Urban Street Suite 401 
Lakewood, Colorado 80228 
(303) 980-0036 FAX (303) 980-1206 

DAILY REPORT 
Report No. 

Time On Site: From: $!:!?To: - From: -To: - From: -To: - 

Visitors: 

Special ConditiondCorrective Work Required: 

-~ 

Reviewed By: Date: 
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n ~ - r F  - nA-re DD)A ICPT h l n  I - -  ni i i ~ n  

CALC. PROJECT -. , 



0 EG&G ROCKY FLATS PLANT Manual 521W-OPS 
Procedure No.: G W.08, Rev. 0 EM/ER GROUNDWATER SOP 

Safety Related EKective Date: October 29,1991 
Category 1 Organization: ER&WM 

AQUIFER PUMPING TEST DATA SHEET 

Page: 33 of 43 

DATE 4 \2g\42 PERSON RECORDING DATA 

DISTANCE TO PUMPING WELL y. ft FJ A ' 

TESTSTARTTIME : :- 

WATER LEVEL Q (pumping well) 
(Units) 

P--=-- Ts297.j 
-Ti&-=+/( 3.0 Et- Wnits) (Units) 

etc. 



\ I /  

ADVANCED 
SCIENCES, INC. 

130.23 

PROJECT CALC. gJ$g /Y 2 SHT. OF 
BY___ DATE CHKD DATE PROJECT NO. 
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- . f l i p / %  . .  ! 

EG&G ROCKY n A T S  PLANT Manual 5-2100.0PS 
EMfER GROUNDWATER SOP Procedure No.: GW.08, Rev. 0 

Safety Related . EKeetfve Date: October 29,1991 
Page: 33 of43 

Category 1 Organization: ERdrWM 

AQUIFER 

HYDROSTRATIGRAPHIC UNIT 

PUMPING TEST DATA SHEET +- PERSON RECORDING DATA 

k - t n n c  rs a 1  \ 
SCREENEDINTERVAL L’ ftto b g  fr 

STATIC WATER LEVEL 2 9 I (/8 ft PUMPING WELL LD. 2 ” in 
” 1 7 1 2 ,  

I 

DISTANCE TO PUMPING WELL biz ft 

TEST START TIME *-.- 

ELAPSED TIME 
(Units) 

+ / jz 

WATER LEVEL fi3 Q (pumping well) 
CUnits) (Units) , 

I 

t3= 

etc. 
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e EG&G ROCKY FLATS PLANT Mallual 5-2100.OPS 
Procedure No.: G W.08, Rev. 0 EMlER GROUNDWATER SOP 

October 29,1991 Safety Related ERective Date: 
Catesorv 1 Orpanization: ERdrWM 

Page: 33 of 43 

e 

AQUIFER PUMPING TEST DATA SHEET 

PERSON RECORDING DATA 

STATIC WATER LEVEL 26 5-rff PUMPING WELL LD. in 

DISTANCE TO PUMPING WEU 70. 7 ' ft 

' -- 

TEST START TIME -- 

ELAPSED TIME 
(Units) 

171 7 

1931 

Q (pumping well) WATER LEVEL 

etc. 
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EG&G ROCKY FLATS PLANT Manual 5-2lWOPS 
G W.08, Rev. 0 

33 of 43 
Safety Related Effective Date: October 29,1991 
Cateaory 1 Oraanization: ER&WM 

Procedure No.: 
Page: 

0 EM/ER GROUNDWATER SOP 

AQUIFER PUMPING TEST DATA SHEET 

L PERSON RECORDING DATA 

WELL# '3[&J7 
HYDROSTRATIGRAPHIC UNIT q&* 
SCREENED INTERVAL ft to ft 

STATIC WATER LEVEL 27 I 7 6t PUMPING WELL I.D. 2 If in 

DISTANCE TO PUMPING WELL /o, 4 ' ft 
-e 

TESTSTARTTIME : : 

ELAPSED TIME 
(Units) 

h 
, ? ,  1 

.i?! - 

1124 

WATER LEVEL Q (pumping well) 
(Units) fldJ (Units) 

2743 

etc. 

(401 l)(AQTEST)(lOR9191) 
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Test Site No. 1 
@ 6 1  PW20891 Step Test 



SITE 2 

STEP DRAWDOWN TEST 



SITE 2 

STEP-DRAWDOWN TEST 

ALLUVIAL WELL OB2091, 5/10/92 
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I 

Advanced Sciences, ldc: * 

405 Urban Street Suite 401 
Lakewood, Colorado 80228 

DAILY REPORT 
Report No. 

'. '-*- m- (303) 98op036 FAX (303) 98011 206 
i 

Project No.: Task 

Day: u)FLT> . Date: bliul c?L 

I Time On Site: From: by;: - From: ,-To: ,_. From: -To: - I 

I i 
I I Visitors: 

Work In Progress/Completed: 
t u 3  QA a+ -9 \ OrJ &W. 4 
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40s urban street SUIb 401 
Lakewood, Colorado 80228 
(303) 880-0036 FAX (303) 980-1206 

DAILY REPORT 
R M  Na. 

Stte Namo: P r o m  No.: Task 
Reld Representatlve(a) b y :  D e  b ~ c o A ~  



Aquifer Pumping Test Data Sheet 

'' Daw: db lfo lkk Pcrson Recording Data 
a 

Static Water Level in 

Distance to pumping well i% 

Test Start Time: 

A -2 



Aquifer Pumping Test Data Sheet 

Dak: / ( 0  / 9% Pcrson Recording Data 

Observation Well No. 
I 

Hydmsvatigmphic Unit 

screened Interval ft to ft 

Static Water Level ft Pumping WellID in 

Distance to Pumping Wcll ft 

Test Start Time: 

Reviewed By: Date: 
_ .  

4 -9 i 



, 

. .  

Aquifer Pumping Test Data Sheet 

Person Recording Data 
t. 

Datc: 

Observation Well No. OR I 01 91 
Hydrostratigraphic Unit 

&tewd 

static Water k v e i  23. (i 0 ft Pumping WellID z y  in 

Distance to Pumping Well ft 

Test Start Time: 

Reviewed By Dale: _ .  

'4 -+ 



Aquifer Pumping Test Data Sheet 

Pcmn Recording Data 
U 

Observation Well No. 1 0 431 A 

Static Water Level 2 3  .?6 ft Pumping WellID z ci in 

Distance to Pumping Wcll ft 

Test Start Time: 

Reviewed By Dale: _ .  



Aquifer Pumping Test Data Sheet 

Person Recording Data rn? 
Observation Well No. @ !  1il I .  
Hydm tigraphicunit KkYs (dd I 1 1  

Interval W f i t o  5-7 ft (?)  

-f 7 ft Pumping Well ID Z q  in static water b e l  z;LI 9 

& 
Distance to Pumping Wcll ft 

Test Stan Time: 

Reviewed By: Dale: 

A -9 



Aquifer Pumping Test Data Sheet 

Pcrson Recording Data m.2 

Observation Well No. 5 3 q/ I- 

Hydmsuatigraphic / - . I  Unit -dL%/IdM (@ f !) 

Static Water Level ft Pumping Well ID z d  in 

Distance to Pumping Wcll fi 

Test Start Time: 

Reviewed By: Dale: 
_ .  

4 -9 



Aquifer Pumping Test Data Sheet 
n 

(,& '2 Person Recording Data 

Observation Well N i j  ,,/;,ub,: ~~~ p~ 

Interval dl ftto r ! 4 '  ft 

Static Water Level , ft Pumping WellID 2 4 in 

Dlstancc to pumping Well ft 

Test Start Tie :  

Reviewed By: Daw. 



c 

Aquifer Pumping Test Data Sheet 

Person Recording Data %@? 
Observation Well No. 17 0 1  
Hydrostratigraphic Unit 55 (A. I 
&hte*al ft to 

static Water b e l  23 7C A Pumping WellID 2 "  in 

Distance to Pumping Well ft 

Test Start Time: 

Reviewed By Dale: 
. - .  

4-9 



Site No. 2 Step Test 
OB20291 - Alluvial a 6 l  

5 

c., 
d) 

8 4  1 / 

0 
g2 
d 

1 

0 4 5 



Step-Drawdown Test-Site 2 
OB20291 

I 

a 
m a Y lm m 

Time in Minutes 



SITE 2 

STEP-DRAWDOWN TEST 

BEDROCK WELL OB20191, 6/12/92 



5600 S. QUEBEC ST. SUITE 307D 
ENGLEWOOD, COLORADO 80 1 1 1 
ph. (303) 779-0314  
Fax. (303) 779-0341 

a 

a 

Daily Report 
Report No. ._ 

Project: MJIm p v p f  z42 ProjectNo: YzQ8,Os. el. 
Field Representatlve(s1 c w  Day: Date: h/12,/qG 

a w  zr 
Time OnSite: From:- 8630 To: - From:- To: - From:- To: - 

Weather: 60. ,I sU#d%-- 

Equipment In Use: 

Visit or s: 

Work In Progress/Completed: 



(-- 

‘e 
1 

I 
1 
1 

4 
4 
4 

1 

1 

I 
I 

- 405urbanstreetsuite401 
Lakewood, Cdomdo 80228 
(303) 980-0036 FAX (303) 980-1206 

INSTRUMENT 
CALIBRATION 

LOG 

CALIBRATION INFORMATION 

Instrument: TE M o p t ~ -  m 8  OVM 

~~ ~ ~ 

WORK TO BE PERFORMED 

GENERAL REMARKS 

Note: Thls form will remain with the instrument and a copy Is to be place in 
project file and be maintained there for a period of not less than one year. 
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w.- - 

--- 

Aquifer 

Date: e&/ /’, 1 

r 
L L .  

Pumping Test Data Sheet .& Person Recording Data Y 



Contiption of Aquifer Pumping Test r ta Sheet p.se 



0 .  r-i 

98&6 ' I ,  
a 5 

Datc: 

Aquifer 

hA&L 

Pumping Test Data Sheet 

Pcison Recording Data 

Observation Well No. (&d z91 

sneened InterVal ft to ft 

Static Water Level 0 5  !I Pumping WellID in 

ft 
L?;k vwy OLJ- 

Distance to Pumping Wcll 

Test Stan Time: 

Reviewed By Dale: 

4 -9 



e t 

Aquifer Pumping Test Data Sheet 

Person Recording Data 

Observation Well No. 134% 
Hydrostratigraphic Unit 

screened Interval ft to ft 

static Water ~evel 2 3.k ft Pumping Well ID in 

Distance to Pumping Well ft 

Test Start Time: 

Reviewed By D a e  

4-9  



Aquifer Pumping Test Data Sheet 

Pcmn Recording Data / 
Observation Well No. 0 6 7 /ff 1 
Hydrostratigraphic Unit J ss 
screetled Interval ftto ft 

static Water Level 23 .8Cr ft Pumping Well ID 

Distance to Pumping Well ft 

Test Start Time: 

P '  

w 

Reviewed By Dale: 
. - ._  

4 -4- 



F 

Aquifer Pumping Test Data Sheet 
n 

h Pcrson Recording Data 

Observation Well Nd20 99 / 
Hydrostratigraphic Unit 

screened Interval h to ft 

in Static Water Level 6 c/. I /  !I Pumping WellID 2 ( (  

Distance to Pumping Well h 

Test Start Time: 

Reviewed By: D a E  

4-9 



t 

4 

4 

Aquifer Pumping Test Data Sheet 
A 

Datc: / 14 %- Person Recording Data 

Observation Well No. 6 -9 / n 

Hydrostratigraphic Unit @d- 
sneemd Internal ft to ft 

static Water k c 1  2 dL0$ ft Pumping WellID in 

Distance to Pumping wcll fi 

Test Start Time: 

Reviewed By D a e  
. - .. 



Aquifer Pumping Test Data Sheet 
r) 

Person Rccording Data 

Observation Well No. I 

Hydrostratigraphic Unit h d ,  UIW ( 8- 

a . 5 4  I I 

"L 

screened Interval ft to ft 

Static Water Level fi Pumping Well ID 

Distance to Pumping Wcll ft 

Test Start Time: 

I J  

Reviewed By: Datc 

9 -4 



Site No.2 Step Test 
OB20191- Bedrock - 6/12/92 

1.5 2 
0 Oa5 LogTihe 



Site no. 2 Step Test 
OB20: 91 - Bedrock - 6/12/92 

1.5 
0 0*5L0g Time %' 

-2 --*4'i.Z"T 



. ._ 

12 

10 

Site No. 2 Step Test 
OB20 1 9 1 -Bedrock-June 1 2, 1 992 

I I I I I 1 I I 

70 80 90 
-2 ‘ 

60 Time” 0 10 20 30 
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Site no. 2 
e 0.8 OB2(!l191- 1 

0.7 

+ 
Q0.6 

E 
C0.S 

C 

0 a 
$0.3 

6 
k 

*rl 

B0.4 

0 0 . 2  

0.1 

0 

edrock - 6/1: 

0 1 2 TirndinDays' 

vr c u  I Ad 

8 9 10 11 
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SrrE 3 

STEP DRAWDOWN TEST 



SITE 3 

STEP-DRAWDOWN TEST 

PW20691, 4/14/92 
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;e Advanced Sciences, Inc. 
405 Urban Street Suite 401 
Lakewood, Colorado 80228 
(303) 980036  FAX (303) 980-1206 

DAILY REPORT 
Report No. 

SiteName: RFP ROW NO.: afda I 32mq I , 4Ji7" 
Field Representative(s) Date: 

Time On Site: From: -To: - From: ,-,To: .-. From: -To: - 

Reviewed By: Date: 
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Site No. 3 step Test 

75 80 85 90 95 100 105 110 115 

* time (minutes) 

4/15/92 - Recovery 



Site No. 3 step Test 
4/15/92 - Recovery 

5 

4 

3 

2 

1 

0 

f 

/ 

-c S 



* Site No. 3 Step Test 
April 15,1992 

12 

10 

r ,  

8 

2 

0 

-2 

I I 

I I I !  
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0 20 40 60 80 100 1 20 140 

Time (minutes) 


